wo 2005/043962 



1 



PCT/JP2004/016095 



m m m 

[0001] :^mm\'±. 1. 4-i:^^-ci^m^m'r^^\i^m^t^mmmm\^mwmn. ^stmc 
[0002] ^^EL^^^f*. i&^^^mmEL (&Lroi.BDmir) m'T'tm^'f'^^mEU 

[0003] ^fc. mmm\z.^\^ ^Tt>. ^mmtm m^\i. 4¥m^n:scm5mm) . ^m^^^^i^ 
itmmx.]^. ##fF:scm6#fii). ^«^#:(^jx.f^. ##rp^m7#fis)^. m^- 

u^^^^^m^n. rtv^'KfflbT#^>tu^E7L^^Ae^EL^^^cf fcif A-r^^^ 
{cj;o-c. mt^ftE\.m^<wm:^'r^tfi^ii^ii^x^fz.mK.u. m^:xmimm)o 
[0004] oLED^^ffliEai^AitJiBf {e:*3v . mm^mi!i^f^<m\i ^hfhx\ ^So 

p 



wo 2005/043962 



2 



PCT/JP2004/016095 



t^^x\ ^^^^:tv=i^-^—xnm^-\t. M\^m^mmi^^^ir^unxh^ 
\t.^h^^w-mim\^xmtyfmtfj:^o 

p 

:mB-io^m) xm.^-^fvx\^^o #4#fF:sci^9S.r;«lo^c^$t^/Tv^;5l.4— 

[0006] ^^fF:SClS)tl : T>^7^K • 7^>^2/^^ • l^iS'— X (AppUed Physics Letters) . tKB. 1 9 
96^. 69^. p.2160-2162 

##fF:S:ilfc2:^-r^-r— (Nature). ^H. 1992^. 1^357^. p.477-479 
##fF:i:iit3:T^^^K-:7-<i;^5'i^;^-l/^—X (AppUed Physics Letters) . TitS, 19 
94^. 64^. p. 1245-1 247 

^#fF:S:i6lt4:T:^^^K-:7^v^5'i5':^«l^i5'—X (AppUed Physics Letters). 19 
98^. 72^. p.2660-2662 

#^#fF:icm5 : r4^—^—^ — h^^i^i^i/a^-X- • a^i/^^hn^. ^^V^^ WX ( 
IEEE Transactions on Electron Devices) . tI^S. 1997^. 44#. p. 1245-1 248 
^#fF:SCi)t6:T:/^^K-:7^i^5/iJ^;:^.Vi?—X (AppUed Physics Letters). ^H. 19 
97^. 70^. p. 152-1 54 

f^m^-XWa : v'-V/-?-— X • -J^—i-JV . irz^ • Tzt^y-^Y • :7^>?-/iJ^;^ (Japanese 



wo 2005/043962 



3 



PCT/JP2004/016095 



Journal of Applied Physics). 1999^. 038^. P.L1348-1350 
##W:S:g^8 : i^^—f-Zl' • • T^y • ^KtlfV • y^zx.^^ Qoumal of American 
Chemical Society), 1953<^, ||75^, p. 1647-1651 
#^^fF:SCfi^9:^7"^i^-r:^/^X(Heterocycles). 1984^. ^22#, p. 1527 
##fP:SCifelO:^V^n-f-^^/UX(Heterocycles), 1987^, ||26#, p.939-942 
#fF:i:ifel : #^2002-1 5 1 272-^<2f# 

51. 4-v^^^^m^^i-5'fl^^i^^tf«##fa^^^3|6f^U?«#*|i^I7 

[0008] ±IB g 6^^^fifei-5fc4e)^ic^fvf^^Tofci^m. i, A-^^^-^n 

[0009] -^fsi^^, ifmmx. TiB<D ci] - ci 1] (T^w^^w^-r^o 




(1) 



wo 2005/043962 



4 



PCT/JP2004/016095 



i^^/— /VS. ^:<i-— /^s. :^/^^>'m^. vi^mm. v>m^ 

;<fy:^=¥i>'S. ::^-/v;!?fyT5yS. :t/i-^y^y^m. Ti^/v^Xf*:^ 

riy^h^-^l^. /v. :t^-^i^Ty—/i^. ^/V 

^/=3f1?*y>'. t-yi^i^. \^VKi^:^^ \^9i^:y^ 
/^y— /v. hyry— 7i-T5>-. ^«-^b<}**i^M-:7^nv'Tc::^^/, ^tJ^^JR-^ 

2 

[7] ^(2) 

Ml:2] 

R^-^X-[^H (2) 

«#ei$l. ;6^o. 2^ffi(Z)#^^^a:-efc5rc=^y>'. 77:/. t'n— /v, 



wo 2005/043962 



5 



PCT/JP2004/016095 



Mb3] 
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^>T^;x, S.tJ?:^M-^b<}i4ffi^ja-jK/V7^y:/d^e>3Pfiti5^i>>^Ktt>i«^^i- 
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Hal^^^CHz— Hal* 
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If T>h^-^^^. ^^iJ^^— /K /V. 
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i/T:=^;x. ^t;?^Jl-^b<fi*i^JR-jK/V'>'^y^^;&^bi^(JtbS/>/^<^^l«^;^i- 

Wbii] 
o 

Har-^CH2— Hal* <4> 

(^4^. Half*. ^NCiy>'M^^JSr^i-, ) 

Wbi2] 
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iA^Ha|2(4) 



R<— [-X-|— "-?iHal^ 



O 




iA^Hal*(4) 



R^— [-Y-|— ^S-Hal^ 



[0031] [^1:25] 



(^1^. r\ r\ X. Y. p. rJlt;?Hal{*±|B^IIIDo ) 
[0032] [>fL26] 




(7) (1) 

(^f . r\ r\ r\ r\ X. Y. p. q. Rum±mtm\^o ) 

[0033] miXiSf* miS^®-efcS^ (2) X« (3) -e^^tl.S'fb'g'i^^. ^jlfei^^ffl V ^-CT 
X^^AT^ BT^B&i-), 2. 2' :5', 2"-r/^^;^7a:V, i?^aL:=./UT^>. N, N'-v? 

:73iri/v-i. 4-73;:::ii^:/i;^T?:/. :7^v, 2, 2*-if:79>', 2, 2' :5', 2''-x/v:7 

fc'n— /K 2, 2'-lffc°n— /W. 2, 2' :5', 2"— 7"/Vfc'n— 1, 2-i^(2-^3i 
j^^l/i^, 1, 2-v'(2-^3i:::^/W)T>fe^V>'. 1, 2-i;'(2-7y/V)3^^V'i^, 1 
, 2-i^(2->'y/V)T-fe^W>'. 2-7y/Wf^;:^7ji>'. 5-:7y/^-2, 2'-tf^:r73i^^, 
2-7ai=-/v^:t:7ai:x, 2-tf7ai^>'V^;t-:7ji:/, 5-:73i::::/v-2, 2'-if^:^:73ii/ 
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tV^^i/— yu, -^^-^-/—jv^ \f^^^-/—fV, -^^^^Jr-Z—jv, 

ci^/vT^^-. 4ffi^jR7>jrnv'T^>'. m-y^^i^T^^^. M^m^/^^y^v^. 6^- 
. 2"-7'/v^;^:73i>', -:;?:7aic::i/vT5:/, 2, 2'-iffc:°n— /v-^i^abSo 

[0034] TV/Wbt^^fi. 5^(4) -e^$tt6t>(DT*fc«9. Mci^ma^2-^titiT-^^/]^^^V 
h\ 2-i^nnT-fe^/i^>'/^^yH\ 2-^cii3T-fe^/V>^ci5:H\ 2-i?'nnTir^7^3— :^ 
2-:7/i'5f-T3T-fe^/WiJ^n!;h\ 2-:/n^T-fe^/Vi5'nyh\ 2-3— KT-fe^yv^ny 

K;5S^{fe>ti.. 2-i>'nnT-fe^/w^nyK}&5#{j:0ig-efe5o 

. 5{§^/v;6Wji-Cfe5;ei^ 1. 0—1. 2i^^/uiimi^0^\^^\ 
[0035] ^^s^^bTf*. /W;^^^W*b<> ^l^>fb3i^/^T/v5='j7AiJ^nyK^-a^i^>fbi^ 

^M^K<^'Kffl»}*.^(2)32:{*^(3)T-S$tl.5tli^i^«til^U-CO. 1-5. om 
^/^^Wat-efe§;ei5^ 1. 0—1. 2f§^/W;65#l;i0^LV^ 
Rft^^mi^. -J^viu:^^-^, ^Ji7xixi:x.^l/, >5^^C2JJ^/^J^, E:^'fb;^^. ==-Vxi:^^:y 

[0036] SJ^;^IK<^^^ffl»{i. ^(2)X{*^(3)T'^$tt^mi§i^©(C^b-CMJtl— 2 
OOf&*;aW*bV^>0S, 5— 30^;&Si^{;i^*bV^ 

a^. -80— 5ot:es-efe5;0^ -20— ao'Cds^tJi^^Lv^o 
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&.±<Dmm^x^x^ (5) (6) x-m^MTiyMt^mmhti^o 
[0037] ii2xs«. Ml xe-e#?5ttfc^ (5) :s.t/ (6) xm^ti^TiyMt^m^h. ^ ( 

7) xm^ti^mitm^m^i-^rMxh^o 

^ (5) xm^ti^r-yM[:,^mt. ^(6) -e^^tt^Tiy/Hb'^i^^^Dit^fi^fc: 
«>fbSJ^;:|*:M^UT«. mtV^^J^. miti-hV^J>^. m^t:fyV^J>^. m^t-^i^^J^ 

(6)Xm^MTiyMt^'l^(D^/l-^(Dm^M\^X0. 2—1. 2^^/V3650^b<. 0 
. 45—0. 55f&^/W;05#tJ:^Ef*bV\ 

[0038] R}^^mmn. mm^MRur/vjtjv^mmit!i^(D—^xi-±^x^mm-r^h<Dx 

[0039] ^a^it^TK^tDiS'^jt^}* . wi^mM^titi:\ ^iiK m^mm^(D7i(i^m^io- 

sovftVot-r^^tmmxh^o 

Rft^mm<Dm.mm\-i.R}t^K^mi-^^{5)xm^n^riyMt^mt^i6)x 
ii=fT{tTLcx(iLc-e^tHBrtM-efc§o 
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3—5. Oi^^/^yf)mMXh^7!)^. 0. 8—1. 5i^^/)^7imi^0^\^\'\ 
[0041] Rft-mmit^ #^CPg^$^^'fcV^;iS^ v^i^anp<i5?:/. v^i^nnaiiS?^'. i^nn^/V.^, E 

i^:t^'9-'y. h/V:^^:/. N, N—i^p^^/VTj^/WAT^K. N, N-i^^'^/^^r±h 

[0043] ^>ft:s^£:3^T#^ mf(^mi¥. ^y^)^^f\'^^'^v^y'7^—m^<n>7^x-v^fmm. 

o 
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[0044] mw^^ttK-/^'>'^^^®^L-c^i. iibv^m#^w^4^#o^^;6SM^b<. mmi& 
(Dmmm.m;mtT/>^^9J>^ m (aici ) . mmt^^^^ dv) mci ) . ^mt-^-^y 

3 4 

m(BBr ) . H:75/>fbjJ>i>^ac^x/I^#:(BF -OEt ). m^MiWD (FeCl ) . i&>fb 

3 3 2 3 

m (II) (cuci ) . m.mtr:^^^^^ (v) (sbci ) , ^-7^^^^.^ (v) (asf ) , m.yv 

2 5 S 

5 

P^/VJ^O-^. #ffi2003-181025■^Kj^^e#{^:|B^$tV-CV^Sl, 4— 
>->?;^yV^>'^M^^*:, #M2OO4-251774-^0J^#^c:fE^$tb■rv^:5Ty— 

#m2003-320072-^5^^«(C|a<fe$ttTV ^Sv?7^/^■:^7^5^1/ 
^J^/V-JiN^/^M^^^J^^t^Si^;?, 7. 8, 8-xh7i/Ty=¥/v^P«i5'>'(TCNQ). 2 

[0045] iE^^^m''—y<:^Ym9.(DMcW-mt\.x\'t. T/vm^^m (u, Na, K, cs) , 

!>i^^yy /7-KLiq) . y^l>J^T•fe^/^T^h":^— h (Li (acac) ) m^cD^m^WHi^ 

>"^V^/u;iJ>>^, ^]}:^^i^>:^^>^:^m. #02003-18 1025^§g^#{CfB^$ 
tb-CV>;51, 4-^>'y>?:^=a^i^:/i;?:7./^:^^:/^f|^^^:, #02003-320072^^^ 

[0046] mMnmm'^^^mm'r^mi^m\^^hti^^mti.xn. tk ;^i5'y-/v. n, n- 
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/Vol— c;?3/citV:/i?'y=i— /V^yy^/Vrc— /V, v?T 

n/^y— /V, i-z^xiy<y—/v, n-zf^y—/v^ x-zf^j—fv^ t-^^y—/v^ r-fehv, 

[0047] ±mm^mmi^'^^:^^mm±icm^u mm^mm^^^^ti::x^mt±Km 

m-M<Dmmmti.xii. mcmm^ti^h(Dxit^j:<. mK.it. ^^yh-^u-h-^:^ 
[0048] mmu.mt. mM^Mm^^^:L}ii)^x^Mmm.^^M:^ 4o-25or 

[0049] :^^m(Dmmmmm7^:^^m\^^±oi.BDmih(Di^m:^m. ^mumt. tib 
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[0050] IE7L$ii^'t4l7^;^^OLED^^(C'^ffli-§^^. j^T<^;^i*^#(f ^^^^^s-c^ 

mm^mat-^^i^^j^mm^m (ito . -oi^^M^mmm^m dzo) (cf^^$ 

[0051] jE?L#i^SSr?l0^-rSlt3|Sf ^L-C(* (hy 7ai:=^/VT5:>') ^-(^-mmi^ (TPD) . ( 
a -:^:7^/Wv?:7^^/V'T5:/) i?'-!'-^— ( a -NPD) . [ (hVZ^^:=-/>TV^) ^^'^—'] 
:;^}^ny^^—{.Sp^o-TAD)^(DV}}TV—;VT^>m. 4, 4'. 4''-hy;5^[3-^^/^ 
^^31— /V(:7ni^/V)T5:y]M;y'rn::^/^T5::x(m-MTDATA),4, 4', 4''-hy>^[l- 
■:^:7^/V(7aiC:^/V)T?/]^y^3:=/^T5:>'(l-TNATA)^(7);J^^5'— ^hT5:>' 
^^ At;«5, S"-yf::^-{A-l}fM4.-:^^;vya^:^;v)T^A'7=^^/^]-2, 2': 5', 2"- 
^5?— ^:^:7^:/ (BMA-3T) ^(7):^y =f ^:^:7ai:/ilg^#{f 5:itds-t?t5o 

[0052] ^^m^ir^m.-r^^unhx^xn, hy;^ (8-=^/yy^— h) t/w5:-!J7j^ (no (Aiq3) . 

Ifj^(8-^yyy7— h)M^(lI) (Znq ). lf>^(2-p<^7^-8-=aryy/^— H (p-:7a.c=: 

2 

71^:731^7— h)T>'W^—!>i^ (III) (BAlq)^t;«4, 4'-lf >^(2,2-i;?:73i::i/Hf^/k)lf 
:7mc=:/u (DPVBi) ^;$s^{f fetL. m^^^a^tt-J|Sj-X(iE?Li|ta^*t3|Sf^^3fettK— 

[0053] m^^ipilJ^lt^irb-Cf*. Alq . BAlq, DPVBi. (2-(4-tf:7a.ri/V)-5-(4-t-:/ 

3 

^/V:73i=/l-)-l, 3, 4-:^^i^i<^Ti/-/V) (PBD). hyT)/-/l^^^^*i:(TAZ) . 
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:=:;Vt°y>?:/)-l'y>^!j7A(lII)(lr(ppy))^t/(l, lO-Z^^t^-r^h^V^-hVM^, 4, 4 

3 

-hy :7/V;^ti-l-(2-^:t^/^) -:/i5'>^-l , S-i^':^— nfc°!> A(III) (Eu (T 
TA) phen)^f)mi,fhn^o 

3 

^^^vry'ti^y^m^^^ir^^untL.xit. pbd. taz. Bcp^;eis^(f e)ti.§o 
[0054] ST-^A® ^?l^^i-'5*t)|sf^b-C}*. mi\:V^^J>> (Li o) . ^>fb-^j/^ixe7i>> (Mg 

2 

2 3 2 

ui^^^MsxY ) . Liq. Li(acac). mmj^'^j^. ^MMm)^'^j^mii)^m^-fhf\.^o 

2 

T;^^ig(D«##|i^l7^^(;iJ;oT?l^^$tl^S#!|iij^tt^J^^^tl>PLED 

[0057] mmmm±i^. m^m^mmiir7::^::^^m^i.x±m(D:^mi^^^ 

mmmm^mrnvxPLEDm^t-r^o 

mm^:^^<^y^v>'^. mm. :^}i'>=^—h^(D:}vmKx^i¥m\^xpLEDm^ti-^o 
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[0058] mm-rmmRximmmti^xi^. ±iEOLED^^^f^M^^i^#<D«^«^^^ 
u mmiE^^Am^^^i^xh^mmmm^m^i^ti^^. mm<Dmm^^'o^m 

[0059] ^^^m^mT^M^^UntL-Xfi. ^]) (9. 9-i:^T/l^^/l^y^V:t\y:y) (PDA 
F)m(D:^Vy/^:t^y>mm^i^. T^y (2-^h=afi/-5-(2'-:r.^/V^=aE^y^v')-l, 4- 

[0060] ^^J^LT}*. ^i^u:y^ ^aoT^^/WA^^^tf ^^i:;65-et> ^^Xf*:^ 

mm(Dmmmtvxi^. ^m\^^^rxi^M^^. :t--^i^xi^:^^yh^i^-hx 

[0061] ur. mmmRxj^it^m^mu ^mj^^Mci^mmmir^7!)K f*. tib 
immmu 
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[0062] [>fk27] 

o 



BT CABT ^' 



Pre-BBD s s s S S 

BBD 

[0063] ||lXm^-oV^T> gAT{-3Bi&i-So m^i^«"efeS2, 2'-lf^:^:7ai^(BT^|ll& 

15. ^M^l:^X||(|5^)M)12. 00g(72. 18mmol)(C>CtL. ^^#H^T. fli^TKi^ 
i?tii3^iJ'^^240ml(|l:^>fb#(**)M)Sr;!jP;tT^j|?b. 0*C*T*?^*P^. Zimc^'f' 
;VT)V^^^J>.(O0. 96M n-^=¥i^:'^^^82. 70ml(79. 39imnol)^13^r^;?l^ 

t3::^nn/J^/l.A250ml^;tJPX.T#btvfc^l^^. ^X.<^W\Jt.mw^^-^m-^V 
ye7j>.500ml^TJ?^C2n*;/V^250ml<D!il^^^ttitc:i^PLfCo 5)-?^^. TKS^^J'cin 

iSlU. i^ffiT> ISiitlfe@U-r4-^at3T-fe:^/l^2. 2'-lf^::a-7cn^^(CABTi:lll&|E) 

16. 95g(69. 82mmoU J[5l^97%)^#fCo 

[0064] ||2X@lCoV^T. J^ATl-IEa£&i-So-blBcO;^^(j:J;o-C#^>ttfcCABT 5.32 
g (21 . 92mmol) \ZM\^. T-fe:h:^106ml(MiE>fb^ m ^*P;tT^^J?U-C#b 
lJ:.^5fe>fli^MJ!>A9;!KfP4^2. 632g(10. 96mmol) lCjj)e;!K53nil?rAP;^ 

^i{rnn2f;/Vi^300nilT?i*mbfc^.iajFP^^m-:^by!>A;!K^?SlOOml-eiIeI. 
^rfiTKlOOml-ClIelJlll^^ltU ^^ff T?g*SI£@bT2, 6-lf>^(2, 2* 

-lf^:^^ai:::^/V)-l, 4-v?^-l':/ttfJ|g^ (pre-BBD^B&fB) 4. 68g(10. 48mmol 
.lDl^96%)/^|S#^,i^fco 
[0066] ^3Xm{-oV>-C. JEATl-IE3ife-t-5o ±IE<^;^&(^J;oT#e>Hfcpre-BBD 1. 
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999g(4. 475mmol) {Cl^L. ^^#IS^T. y^S*:^2. 172g(5. 370mmol 

vfco ^m-^-^Mif^m. Uf^rmm^mu h/^^^^-eiinj^^^. ^mi^^^v:^^^ 

\VfV:x.-y=2.\\-^^m'^;VJ^)^ BBD 1. 012g(2. 276mmoU lDl^51%) ^^S^P, 

[0066] #btvfcBBDl. 000g(2. 249mmol) {^>^J-b. #M2OO3-181O25^0J^#{;i 
Ba^O;^jfe(cj;o-C#^tv/cm^=-S^14K-^-?>'hi^«BDSO-3 1. 064g(l. 12 
4mmol). ^•a«S?>^/l'T'fehT$K(DMAc) 70g^;»c^«f -CJlR^Sfc^Px.. 60'C*-e» 

[0067] 405>r^;^i/>'i5fe^^^TofcITO;(f^>^S;K±(c, ±fB-e#^tvfcr7::::i>?.^, >?.tV 

P 

^L. K^ig«^grtlC#Ab. a-NPD. Alq^. LiF. Al^jlR^H^b/Co 
■?r^^^^^40nm. 60nm, 0. Snm^ lOOnm^b^ ^f\.^M^\O^VaiWf(r>^tih 
Jfeo-C^^b^^a^f^^^tro^o ^^1^— LiFSr^V^TO. 3-0. 4nm/'s^b. Li 
F^^:oV^-Cf^O. 01—0. 03nm/si!LfCo ^MW{f-'^<Ol^WM.^\tM^^X'<i^ 
fz.o #btbfcOLED^^^<7)#14$r^2(C^-t-o 
[0068] [^J6^J2] 

IIJfe^!llBEft<D;^^(JlJ;»5#^tbfcBBD 1. 000g(2. 249mmol)^TJ«.#02O 

03-181025-^PJ^*(c|E«(D;^^(;iJ;o-C#fettfc«d^^^ttK-^-?^hi^«B 
DSO-3 1. 064g(l. 124mmol) \ZM\^. DMAc70g^;EJPX.> 60'C*-C^i«^L/.e 

^P>g^?S-efct).-20*C-CljiF^i!S:#U-Ct)@#:<Z)Wtt)f*B^n?fc3{i^ofc„ 
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[0069] Mb28] 




(SOjHh (S03H)2 



BDSO- 3 

[0070] immmsi 

|life^l|S^<0^fe{Cj:9#^>tV^BBD 45. 5mg(0. 102mmol)^tt;«, #020 
DSO-3 48. 4mg(0. OSllmmol) (C^U DMAc 2. 02g^jll^P^. 50X:^ 

[0071] Lmmm4i 

mMmimM.(D:^m^X^nhtltlBBD 30. OmgCO. 0675mmol)^tJ«. #lg2 
BDSO-3 63. 9mg(0. 0675mmol) l^ji^J-U. DMAc 2. 02g^Jlg^;tiax.. SO^C 

ximm^^vxh^w-(DiifTm\i^htif^i)^ot:^ 

[0072] [^ife^rjS] 

mmmi^m<D:)7m\^X^'^hflftESSD l?. 9mg(0. 0403imnol)^t5. #02 
003-181025-^§g*B#{c|B«<D;^?Sfe(z:a;oT#^ti.fcm^^^^14Kw^>'hi^K 

BDSO-3 76. Omg(0. 0803mmol) (C^fb. DMAc 2. 02g^JlR^Sfe;&P;t. SO^C 
[0073] [^Jfe^6] 
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p 

M^mmmmp%i^mxu a-NPD. Aiq . lif. Ai^mikmmi^fto mm^ 

3 

^tl^MOnm^ 60nm^ O. 5nm, lOOnm^b^ ^fh^iri8X10^PaSl-f(DB^t)t 
?fcoT;5^^^^^f^^tTV\ ^^1/— hf*LiF^|^V^-CO. 35—0. 40nm/si:L. Li 

FicovN-cfio. 01-0. 03nm/sibfco Mmmi^m(D^W}mmt.M^^nofco 
[0075] mm^m 

xiTo:itf9p^mm.±ic^fi^mi¥^n\^\ oLEDm^^i^m^tio #fenfcOLED^ 

p 

[0076] mmmsi 

xno:ff^^m^±Kmmmi'p^ny^\ oi.EDm^^i^^L.fco nhntcoLEBm 
it.mm(Di toi.ED!mt^^M*timiRxjpm2K^-ro 

p 

[0077] Lmmm9i 

p 

[0078] Litmm:\ 
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[0079] Mb29] 



[0080] litmm2l 

3 



[0081] Litf^m3:\ 



[0082] Lit^m4] 

jE^mAMt\^XCuPCimm25nm, mM^—hO. 35—0. 40nm/s)SrfflV\ 
IIJfe^Jl{3:|E«<D;^fei:|^#fe#T*a-NPD. Alq . LiF. Al^Hl^S^blTCo #e)tt 

3 

[0083] ^mmmmRxj^itmm ^-c. j^sfi^ m^tf^^EM^te^tf eld-so?:^ 

fflu-cau^bfco 0:*:X^fi^^^M DEKTAK3ST^ 

^fflursii^Lfco m^jfttf-f*. m^mmm 'f^^^?\^'^)^f-:^-^- 7555^. 
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[0084] [^1] 







[eV] 


mjfeM6(i) 


180*C30^ 


5.67 




220°C15:9- 


5.69 




180t:30^ 


5.76 






5.82 




180'C305> 


6.01 


)AMm2 




5.10 






5.61 



[0085] [^2] 





ttJ± 

CV] 


MM 

[mA/cm^ 


mm 

[cd/m^ 


MM 
[cd/A] 


Mf±. 
[V] 


mm 

[cd/m^ 




5.0 


0.17 


9.4 


5.6 


2.5 


23650 


7.0 


2.3 


161 


6.9 




5.0 


0.81 


40 


5.0 


2.5 


26210 


7.0 


8.2 


507 


6.2 




5.0 


4.3 


133 


3.1 


2.5 


20530 


7.0 


24 


893 


3.8 




5.0 


1.4 


45 


3.2 


2.5 


14760 


7.0 


7.6 


305 


4.90 




5.0 


0.11 


3.2 


3.0 


2.5 


5012 


7.0 


0.45 


17 


3.7 




5.0 


0.14 


0.02 


0.01 


4.50 


10640 


7.0 


0.37 


1.2 


0.31 




5.0 


0.22 


3.1 


1.4 


2.75 


5610 


7.0 


11 


253 


2.9 
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(1) 



:ffyyir^iyM. :^JViSyT^^m^ Tiy/^mxi^ 

-r-y^^^y. T^Y^^i^^ ^?i5^y— /V. •^^^-^r-/—;v^ ^yy 

=¥y^lf y:/. t'y v^:/, t^y^v?:/, f^i^^-. ^a:— :=^i/^^, :7/v:^-ix:/. tifv 

2 

[3] tusE-^^(l) f (Dp. q. r/i^ 3^p+q+r^l0^«^i-5ff ^«lX«2|Em 

[7] ^(2) 



wo 2005/043962 



35 



PCT/JP2004/01609S 



R^— ^X^H (2) 

(^^. R'f*. tk^. Tkmm. xNoy^-s, r^ym. ^/^y-/^^. ^:t-/i-m. 

^v-^-. If rivv-, :73ic=:w>^, ':^:7i?^:x, r^^h^-fev, -r^^J^y— /v^ /v. 
:^-dE^i^^«?Ty— /u-, ^/y^'. ^y^-^viy. fy^^^^. fy^v?:/. t'^v^v. r/airnx^-if 

r2— [-Y-j^H (3) 

riix^^. If r^ix^', :7ai— i/i^, ':^:7^i/^, Ti^h^-fe^, ^5:^^— yv. :^=ari^>^— /v. 
:^-=¥1^i;^TI/— /V. ^^eyy^-, ^y^^v:^, b^yv^^-. t°y^v?^^. fyi-^^^-. :7,nc:iix:xif 

x-m^ti^it^mt^ ^(4) 

o 
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(^tf . Half*. ^^^^yi^m^^^-To ) 
o 

— \-X-\ "-cHj — Hal^ (5) 

X}*^(6) 

Mb6] 

o 

r'— )^ " CH2— Hal^ (6) 
(^tf . r\ Y. r^tmalW:, _b|Ei:lRlCo ) 

o o 

R^-l-X-] "-CH2-S-CH2— " l-Y-1— r2 (7) 

I J p ^ ' r 




(1) 



— 'liffi^^'fbTK^S. :t/v:ffy:t^i^m. y^/^^:ff/rs.ym. '^)ViSj^y^);vm. :t/> 
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2 

[8] ^(2) 

R^-fx4^H (2) 

R'f*. tK^. ^^n^l^m. T^ym. v-^y-zvS. /w*. 

:=^u:^^ tfc=:i/>, :73i^ix:/, '^:7i5^w:/, T^^h^-fe^-, ^5^>^— /v. /v, 

:^^1^i^Ty'— /V. =3ryy^. =3f-/drif y^, H'Vi^l^. I:°y5v^>'. fc'^v^V, :7;n^l/>-lf 

Wbio] 

r2— fv-f^H (3) 

i^fp, R'f*. tK^. ymtm. ^^vi^i^m. T^yS. i^^y— /vs. /VS. 
Tj^sSri^/v-S. ;^/vj^^:/^S. y v^S. yi^^:3^;5^7^/vS. 3^;^-7^/vS. ^^^^^j^t^/v 

:=^Ul^^ Ifm^V, ^a:::::^^. :^7i5'^':/. T^h^-feV. -T^^J^i^— /V. :^-=¥i^y— /V. 

:^=ari^i^T>^— /V. '^/y:/. ^y^-^V^y, t'y^v?:/. f^-^^'. 7ai;:^wif 

-V-V. 7/V:^l/>'. ;*/w^y— /V. hyry— /VT^V. ^JS-^b<{*M^JR-7i5'n 
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Mbii] 
o 

Ha|i''^CH2— Ha|2 ^ 

Mbi2] 

o 

Mbi3] 

o 

r2— ^Y-[^— D-CH2— Ha|2 (6) 

[10] f»^^8Xf*9-e#^tbfe^ (5) -T?^$*l^Ti//Wb#i^. ^ (6) -e^$tbSTi^/V 

o o 

r'-{-k] — ^-CH2— S-CH2— 1^ — I-y4-R^ <^^> 
I J p ^ J r 



wo 2005/043962 



39 



PCT/JP2004/016095 



(1) 



—mmt7i(.mm. :^JViSy:t^iy^m. :^;Vi^yT^ym, :t/\^:ffyi^V/i^m. 

2 



wo 2005/043962 PCT/JP2004/01609S 




wo 2005/043962 



PCT/JP2004/016095 



[1212] 



BEST AVAILABLE COPY 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/016Q95 



A CLASSIFICATION OF SUBJECT MATTER 

Int.Cl'' H05B33/14, 33/22, C07D409/14, C09K11/06 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int-Cl"^ H05B33/00-33/28, C07D409/14 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 



Electronic data base consulted during the int^ational search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document wifh indication, where ^propriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



X 
A 



X 
Y 



JP 56-49304 A (Hodogaya Chemical Co., Ltd.)f 
•02 May, 1981 (02.05.81), 

Claims; page 2, upper right column, lower right 
column, synthesis example 1 
(Family: none) 

JP 57-140782 A (Uniroyal, Ltd.), 
31 August, 1982 (31.08.82), 

Claim 1 

& US 4319033 A 

Juzo NAKAYAMA, Preparation of of-Quinque- and 
a-septithiop henes and their positional 
Isomers, Heterocycles, 1987, Vol.26, No. 4, 
page 939 



8-9 
. 7 



1-6 
7-11 



1-6 
7,10-11 



I ^ I Further documents are listed in the continuation of Box C. 



I I See patent &mily annex. 



«0" 
«p» 



Special categories of cited documents: "X" 
document defining the general state of the art which is not considered 
to be of particular relevance 

eariier application or patent but published on or after the international 'OC 
filing date 

document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other **y* 

special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 
document published prior to the mtemational filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
25 February, 2005 (25.02.05) 



Date of mailing of the international search report 
15 March, 2005 (15.03.05) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile Nf>, 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



9 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JE2004/016095 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2002-151272 A (Nissan Chemical Industries, 
Ltd.) A 

24 May, 2002 (24.05.02), 
Full text; all drawings 
(Family: none) 

JP 61-152677 A (Seitetsu Kagaku Kogyo Co., 
Ltd.), 

11 July, 1986 (11.07.86), 
Page 2, lower right column 
(Family: none) 



4-6 



7-9 



Form PCT/lSA/210 (continuation of second sheet) (January 2004) 



i^tmS#-i- PCT/ J P 2 0 0 4/0 1 6 0 9 5 



Int. C 1 ^ HO 5B 3 3/1 4, 3 3/2 2, C07D409/14, C09K11/06 



Int. Cl^ HO 5B 3 3/0 0-3 3/2 8^ C07D409/1 4 



Qy^mmmmm^^m. 1926-1996^ 

H3ti:H<&W^fflif^<5:^^ 1971-200 4^ 

B^m^mmmm^''jkm 1994-2004^ 

B:^mmmmm^m^jim 1996-2004^ 



c. 



X 
Y 



X 
A 



jp 56-49304 A m±^t^T.mm^m±) 

1981.05.02 

JP 57—140782 A (^^n^r-^/V' • y ^T^i/ K) 
198 2.08.31 

& us 4319033 A 



8-9 
7 



1-6 
7-11 



FEj HI^WIffl0Sfrromjg*fctt#flFT?fead^ HKlffiSB 



r&j PI— h7r 5 V.—xm. 



25. 02. 2005 



mmmm^<DmmB ^ 3. 2005 



B:*:H#fPit (I SA/J P) 
^■ggS-i-l 0 0-8 9 1 5 . 



2V 



9 3 14 



m^-ft 03-3581-1101 ttm. 3 2 7 1 



«i^PCT/I SA/2 1 0 (^2-5-S^) (2004^1^) 



mj^mrn^-^ pct/j P2004/0 1 e o 9 5 



3\m:scm<D 



X 
Y 



Juzo NAKAYAMA, Preparation of a-Quinque- and a-septithiop 
henes and their positional Isomers, Heterocycles, 1987, Vol. 
26 No. 4, pp.939 



JP 200 2-151272 
2002. 05. 24, ^-XlM 

(7T ^ y-T^eu) 



1-6 
7, 10-11 



4-6 



JP 61-1526 
1986. 07. 11 

(:7r ^ y-?fcU 



7 7 A mmi\:j^iLm 



7-9 



^PCT/ISA/2 10 m2^^i?<Dm^) (2 0 0 4^1^) 



